Before in situ hybridization (ISH), formalin-fixed, paraffin-embedded tissue sections require permeabilization to allow access of probe and detection reagents alike. This is normally achieved by protease digestion (typically using proteinase K) that is carefully optimized for the tissue type and even for the tissue sample (4) . Post-fixation is often carried out to partially reverse the effects of proteinase digestion by enhancing tissue coherence. ISH is prone to failure if the protease treatment is suboptimal, and valuable slides and probe are inevitably sacrificed for optimization purposes. Additionally, many washing and equilibration steps demand that workers are present in the laboratory for several hours to prepare a batch of slides. We have replaced this unwieldy procedure with a simple pretreatment method that consists of microwaving slides in a staining jar. Microwave heating is increasingly used to unmask antigen before immunocytochemistry (e.g., Reference 2), and has been reported to aid in detecting mRNA (5, 7, 8) and viral DNA (1) by ISH. Microwaves have been used in combination with proteolytic digestion before interphase cytogenetic analysis (3), but here we report that microwave pretreatment alone can be used before fluorescence ISH (FISH) for chromosomal sequences. This pretreatment gives clear, well-defined signals in nuclei of prostate tissue sections. Pretreatment time is typically reduced from several hours to less than 1 h, signal is at least as good as with the protease method and tissue morphology is not significantly compromised. This method could substantially simplify and expand the utility of interphase cytogenetics on tissue sections.
Prostate tissue was fixed in a minimum of 30 mL 4.4% (wt/vol) formaldehyde, 1% (wt/vol) NaCl (made by diluting 5 ×Formal Saline Concentrate [Genta Medical, York, England, UK] 1:3.5 with water, final pH 6.3) overnight before embedding. Paraffin sections (5 µ M) were positioned centrally on the slide and stored at room temperature (RT) until needed. When needed for analysis, the sections were then dewaxed by immersion in xylene 3 ×20 min and hydrated through graded ethanol solutions (100%, 90% and 70%). A full complement of 10 slides were placed in a glass staining jar (containing a few anti-bumping granules; BDH Laboratory Supplies, Poole, England, UK) that was then filled to the brim with microwave buffer (ca. 60 mL of 100 mM Tris, 50 mM EDTA, pH 7.0) and placed at the center of a rotary 800 W microwave oven (Matsui M162TC; Curry's, Hemel Hempstead, England, UK). Microwave boiling was carried out at full power for 2-3 min, until the buffer evaporated sufficiently to leave a depth of 0.5-1 cm remaining in the jar. For repeated cycles of microwaving, hot buffer (65°C) was used to refill the staining jar as promptly as possible to minimize drying of the slides. After microwaving, the slides were quickly transferred to 70% ethanol at 4°C, dehydrated to 100% ethanol also at 4°C and then air dried.
Digoxigenin (Dig)-labeled chromosome 10 α -satellite probe (D10Z1; Oncor, Gaithersburg, MD, USA) was used at a final concentration of 5 µ L/100 µ L, in hybridization buffer (50% formamide, 10% dextran sulfate, 1.5 × standard saline citrate (SSC), 0.004% Tween ® 20). Control slides (peripheral blood smears fixed in ethanol) were also hybridized to check probe and hybridization conditions. A l0-µ L volume was placed on a 18-× 18-mm coverslip (Menzel-Glaser Super Premium; Fisher Scientific, Loughborough, England, UK), picked up onto the slide, sealed with Special Vulcanising Fluid (Rema Tip Top, Munich, Germany) and placed on a flat-bed thermal cycler. Slides were incubated at 94°C for 3 min, brought to 37°C, then placed in a humidified box for 16 h at 37°C. Coverslips were then removed, and slides were (i) placed in wash buffer (4 × SSC/0.05% Triton ® X-100) for 2 ×2 min, (ii)stringency washed in 0.25 × SSC for 5 min at 72°C, (iii) transferred to wash buffer at RT and (iv) flooded with blocking buffer (0.5% milk powder in wash buffer) for 5 min.
Signal was then detected with anti-DIG FITC (Boehringer Mannheim, Indianapolis, IN, USA) that was diluted 1/100 in blocking buffer for 30 min at 37°C. Coverslips were gently removed, and slides were placed in wash buffer at 45°C, 3 × 2 min, before mounting in antifade (Vectashield ® ; Vector Laboratories, Burlingame, CA, USA) containing propidium iodide (0.75 µ g/mL). Slides were viewed on an Axioskop ® microscope (Carl Zeiss, Thornwood, NY, USA) equipped with a standard filter wheel and imaged with a digital camera (Photometrics, Tucson, AZ, USA) and appropriate software (PSI, League City, TX, USA).
Samples not exposed to microwaves, but otherwise treated identically, gave no FISH signals. We carried out 1-5 rounds of microwave treatment, with 2-4 rounds giving equally good results in FISH (Figure 1, a and d) , though tissue morphology was visibly impaired after 5 cycles (not shown). Signals were clearly visualized as discrete nuclear spots, allowing chromosome 10 enumeration in this case. FISH efficiency, as evaluated by the time taken to score representative numbers of nuclei from various areas of the tissue sections, was judged to be comparable to that observed following optimized proteinase K treatment (Figure 1b) . These results show that microwave boiling facilitates the probe's migration through the tissue to the nucleus. An additional benefit might be that nuclear DNA is more efficiently denatured, giving superior hybridization. We investigated this by applying probe that was denatured at 94°C for 3 min directly to microwaved slides (Figure 1c) . Resulting signals were much weaker than control slides (Figure 1d ) on which probe and sample were co-denatured (Figure 1 , c and d; images were exposed for identical times). Thus, although microwave boiling produces at least partially denatured nuclei, hybridization is strongly enhanced when both probe and slide are denatured in situ.
We have encountered poor FISH on one occasion, on slide sections (from the same sample) that had undergone two rounds of microwave pretreatment. In this case, coverslips were removed, slides were briefly soaked in wash buffer, microwaved two more times and rehybridized. FISH results were then adequate. This experience has led us to adopt four rounds of microwaving as standard, taking less than 30 min preparation time for a batch of 10 dewaxed slides compared with several hours for protease methods. We had previously used a protocol (4) in which proteinase K was used for a brief digestion. In our hands, especially when handling large numbers of slides, only a proportion of slides gave good results. We believe this to be because of the difficulty in controlling pipetting times, incubation times, temperature equilibration to 37°C and the need for prompt coverslip removal and immersion in stop solution to arrest proteinase K digestion. By contrast, in the method we describe, batches of 10 slides are placed in a staining jar together and microwaved for a time that is easily controlled. Neither the position of the slide in the staining jar nor the slightly visible drying out of slides, which we have sometimes observed in serial microwaving, had any discernible effect on FISH results.
We have successfully used the method in dual-color FISH involving a single-copy bacterial artificial chromosome probe of 210 kb. Microwaving has been used in its own right as a method of fixing samples before antibody staining (6) , and it would be interesting to assess the suitability of such samples for FISH.
Quantitation of successful FISH in tissue sections is not straightforward because of sample-to-sample variation, nuclear truncation in sectioning and variations across the slide in both tissue density and section width. Accurate comparison of FISH sensitivity following microwave vs. protease treatment would require a much wider study and is not reported here. The speed and simplicity of microwaving combined with both FISH results that can be consistently scored and the low rate of sample failure make it our method of choice for prostatic tissue and should make it useful in interphase FISH on tissue sections in general. The purification of nucleic acid molecules using electrophoresis is a widely applied technique in molecular biology, in which nucleic acid is recovered from excised slices of polyacrylamide and agarose gels. Although many different experimental approaches to this technique are applied, quantitative recovery is difficult. Problems of preparative nucleic acid purification are ( i ) loss or damage of material being recovered, ( ii ) contamination by the gel material and ( iii ) time inefficiency (e.g., mechanical elution using shaking).
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We report here a simple and gentle electro-elution method for the quantitative recovery of either RNA or DNA from either polyacrylamide or agarose gels. Unlike conventional electro-elution procedures, the nucleic acids are eluted into a gel filtration matrix that is contained in a small chromatography column. This is a simplification of the isotachophoresis procedure originally described by Öfverstedt et al. (1) . The methodology takes advantage of the fact that ions of different electrophoretic mobilities will migrate with the same velocity in an electric field (isotachophoresis) that is separated by two solute zones. Since in the past we have only cited the original work by Öfverst -edt et al., we have been asked by other researchers to provide a detailed protocol of the simplified isotachophoresis method that we have used routinely for more than a decade.
Principle of the method. The column material (Sephadex ® G-50 fine; The column is closed with a three-way valve, which itself is closed by means of a dialysis membrane attached with a piece of silicon tubing. The column is placed in a beaker filled with running buffer, in which an electrode is placed. The gel piece containing nucleic acids of interest is placed horizontally on top of the Sephadex gel bed and covered with the trailing electrolyte. The upper end of the column is closed with a lid that contains an electrode.
